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(54) Title: HETEROCYCLIC COMPOUND AND ANTITUMOR AGENT CONTAINING THE SAME AS ACTIVE INGREDI- 
ENT 

(54) «*a5C<b^tiai;**i*^*bJa»i:-r«tn;M«»J 

(57) Abstract: A heterocyclic compound represented by the 
general formula (I) (I) {wherein X represents nitrogen or CH; 
Ri represents CH„F3.„ (n is 1 or 2), hydroxylated Ci.6 alkyl, or 
NHR^ [R6 represents hydrogen or COR (R represents hydrogen, 
Ci.6 allQ'l, orCi.6 alkoxy)]; R2 represents morpholino (optionally 
substituted by one to four Ci^ alky Is), thiomorpholino, 
piperidino, pyrrolidinyl (optionally substituted by hydroxylated 
(I) Ci^ alkyl), oxazolidinyl (optionally substituted by one or two 

Ci^ alkyls), or tetrahydro-l, 4-thiazin-l-oxo-4-yl; R3 and 
R4 each represents hydrogen or C1.6 alkyl; and R5 represents 
hydrogen, amino, or hydroxy} or a pharmaceutically acceptable 
salt thereof; and an antitumor agent containing the heterocyclic 
compound as the active ingredient 
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(57) m^: 



T^^mi-t—^^ ( I ) 




(I) 



ndf '>C,-C6 T/V-^/l^. NHRe [Re COR (RIStK^M 

t 
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:^?&mn—fik^ (I) 




• • • (I) 



R4 



ci^VCi- Cfi T/W^/W, NHRe [Re COR (Rf*;(K^J!^ 

Ci- CeT/l^^^/V. Ci- CeT/Wa ^iX)]. Rjfi^yW-^yy (1~4 

s- hVTi:^> [1,3,5- h y Tv^>^] ^#^f:, t°y ^ i^>'M#«5:«,tJe5fe, 
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(Triethylenemelaraine:TEM)(7?T-:f-n if t LT ^ ttfc^^if P< ^/^T^ 
7 5: >'(Hexamethylmelamine:HMM);55^< ^^iX-CV^5[B. L. Johnson etal. 
Cancer, 42: 2157-2161 (1978) 

ai^'^^l^j^A (^^'^F^I^^E. ^^IStt^miSs ^ttfLMJm. ^^F^M^. 

aS®^) (Or^if^Jt UT^ilS$i^-CV^S (P CTHI^i5:iM<25:# W093/17009)„ 
IS fl^iffi *!• b T 5fir^ ^ j^J <Z) P IS M ^ ti. -C V > fc o 
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%^iS^^)fc}i$m^ -^vX-r ^ /KTJg^Ufc s- h V T > RV^ ]) 5 

i^l^mM^^^^y^f^ (PCTfflgg<22iM4^S^ W099/05138. W000/43385)o 

# IB -^p ^ ^ ffl -f- s o s 5ic i i^j ^ T { w »i pj -r s o 

M ^ (7) T S ^ »f b H 5 „ 

f y ^ i^i^ 

■ 2-(2-C^>^>'W;*-n y '5^/V^>'X'l' $ /W)-4-^/V'X}> y / -6- 
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•2-(2-v?7/V;^i3 % — /U-l->r /V')-4-(trans-2, 3-i^p< 



y /)-6-^>'^^ y / tf y ^ z^.^ 

• 2- (2- v= 7 o y 'f-ji^^:yXy( ^ V — /i^-l-^ /w)-4-^yw* y / 

-6-[2, 2,5(R)- h y y y] t'y ^ 

• 2- (2- y n ^ ^/V^^^X'T ^ — /V)-4-*yU/J^ ]) / 

-6-[2,2,5(s)- h y 7^ f^/w^/w/i^ y / ]f y ^ 

• 4-(cis-2, 3-v=y ^/W^/l^^jK y y )-2-(2-:7/^^P y ^/V-<i^X^ 5; 



•2-(2-T 5 y^ZyXyf K t^y — /^-l-^/W)-4-(cis-2, ^/V^/WzJ^ y 

y )-6-^/p/t: y y t° y 5 

•2-(2-T^ y^VX-f ^ iJ^y— /W-l—f /W)-4-(trans-2, 3--^y ^/W^/VJt; 

y y )-6-*/V2j^ y y f y ^ v^^^ 

• 4-(cis-2, 3-^^y y y )-2-(2-t Kp i^y ^/^^ :/X-f ^ 

y—/v-W/w) -6-^/1^^ y y b'y ^ 

• 4-(cis-2, 3-v>y ^/W^yl';J^ y y)-2-(2-t K p =Sr v^y ^/W'<:/X>r $y 

y— /p-W/v)-6-t°^y v?y t'y ^i^^i^ 

• 4-(cis-2, 3-i^y ^/V^/i^/iN y y )-2-(2-l: Kp =¥>'y ^/V^>^X-f ^ ^ 

)/— /u-i-'r/W-6-(2-t Kp^vy^/vt'p y v^^^-i— f/W t-y 

•2-(6-T 5 y-2--^^7/U';^P y f^/l'^:^X^ ^ ^y — /W-l--</^)-4, 

y y t°y ^ i?^^ 

• 2- (6- T 5 y -2- 7 /V :^ p y ^ /V ^ X >f 5: ^ y — /v -i- 
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5 

/i')-4-(cis-2, a-'x'p* ^/v^/wjij^ y y)-6-^/V5i^y y ^ 

• 2- (2- :7 ;r ci 7^ /V -4- k Kn^f-^^^^^x^f ^ ^ V — -i- ^ 
/v)-4-(2, 2-i^p< y y )-6-^>'V*; ii y fc" y ^ v':^ 

•2-(2,4-v^T ^ / ^iXX^f ^ ^i/ — f>'l')-4-(2, 2->?y ^yW^/WjJ^ P 

• 2-(2,4-i^r ^ y^>'X-f ^ ^i/— /v-i-'i'/w)-4, e-i^^/w^ y / tfy ^ 

• 2-(2-r 5 y-4-t Kn =5ri^^>'X^ ^ ^^—zU-l-^ yV')-4-(2, 2-v?^ ^ 

/v^/vtJn y y )-6-^>'v?^ y y f y ^ V 

•2-(2-i^7/l<;i-p y ^/V^:/X>|' ^ tJ^y— /l'-l-^/W-4-(cis-2, ^ 

y y )-6-^>'V4^ y y-i,3, 5- h y tv'>' 

•2-(2-v'7/V;^- 13 y ^/l'^:^X>f' ^ i5''y — /V-l— < /W-)-4-(trans-2, 3-v^y 

y y )-6-^/v*; y y-1,3, 5- h y Ti;^^' 

•2-(2-v':7yl':^-p y f^/V^i^X>r ^ /U-l-^ /W)-4-(2, 2-i^y ^/W^ 

/wxh y y )-6-^/i';tJ y y-i, 3, 5- h y r v^:^ 

• 2- (2- D y f- fv^i^ x^i % y y — yu-i-^ 7w)-4-^/wjj^ y y -e- 

y y-1,3. 5- h y r^^^^ 

•2-(2-i^7/W;*-p y 5^/V^i^X>r ^ — /V'-l-^/W-4-(2-y =}-l\^^J\^^ 

y y )-6-^yi'jj^ y y-i. 3, 5- h y tv^:/ 

•2-(2-v?>'/^;t-n y % y y — /W-l->r /V')-4-(trans-2, 5-v=y 

^/v-^/v*; y y )-6-^;V'>i^ y y-1,3, 5- h y T-^^>^ 

• 2-(2-i^7/u;*-n y 5^/^^>'X^ ^ ^ y— /i^-i-'f /^)-4, e-v^^yv^ y y 

-1, 3, 5- h y r i^:^ 
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-6-[2, 2,5(R)-h pt^/V^/VThy 3, 5- h U Ti^i^ 

-6- (7^ h9 fc Kci-l,4-^r>^V-l-;^=3ry-4— C/W-l, 3,5- h ^ Tv^i/ 

• 2-(2-T-fe^/^T 5: y '^vX'f 5: y /i^-i-^ /v)-4, e-i^^/v^i^ y y 

-1,3,5-h y Ti^i^ 

•2-(2-T-fef^/^T $ y ^i^X^ ^ — /V-l->|'/l')-4-(trans-2, 3-v^7« ^ 



fv^jvur^ V y ) -6-^/1^ y / t:° y 
-1,3,5- h y .Tv^:/ 

• 2-(2-y ci.t'';r=-/VT ^ y^^'X-l' ^ y y — /W-l--^ /^)-4-(t^ans-2,'3- 
v^^ y y)-6-^/wj^ y /-i,3, 5- h y ri?v 

• 2-(trans-2, 3-v?7< ^/V^/W*: y / )-4-(2-3iJ^/W ^ /l^T ^ / ^i^X^T ^ ^ 

/i')-6-*/V'^ y J -1, 3, 5- h y T v^:/ 

• 4-(trans-2, 3-v^P< f^/W^/UJJ^ y / )-2-(2-J}^/^ 5; yVT ^ /•^:/X^ 5; ^ 

y—yu-i-f /W-6-^yw>^ y y y ^ i?:^ 

• 2-(cis-2, ^/v-^yv*; y / )-4-(2-7}^/V ^ /WT ^ /^i<X>f ^ yy 

• 2-(2-y h ^ v';&/V7}? = /VT ^ y^^^X-f 5; J^)-A,6-Z^'^ 



/Wd^ y / -I, 3, 5- h y 

• 2-(2-T ^ y ^^-x-f s. V :/ — /V'-i-^ /^)-4, 6-v^^>'VjJ^ y 3,5- h y 



•2-(2-T 5: y % ^^y — /W-l— f /l')-4-(trans-2, 3-i^y 'f-xW^/W:*; 



y 7)-6-^/vj^ y y-1,3,5- h y Tv^^- 

•2-(2-7' 5 y ^✓'Xxf 5 y y — /U-l—f /V)-4-(cis-2, 3-^^^ '^/W^/I^tJn ]) 
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•2-(2-v^P'/^;*-n p{ ^/V-O-X^ 5: ^-/^fV-\-y( /V)-4-(trans-2, S-v'p^ 

^yw^/vjj>y y)-6-(2-fc Ko '^/I'fcr 13 y v^V-l->r /v^)-!, 3, 5- h y 



• 2-(6-T 5 / -2- 7 a ^/U^^-X-f ^ — /Wl— T /L')-4-(2, 2- 

^yv^/V'J^ y /)-6-^/VJj> y /-1,3, 5-h y Ti^;^ 

• 2-(6- T 5 J -2- y Hr XI :^ ^ /v ^ :^ X ^ ? y y — -i- 

/v)-4-(cis-2, 3-i^^ f^/w^/w;^ y y)-6-^/w;}^ y y-1,3, 5- h y rv^>^ 
/vjj; y / -1, 3. 5- h y T 

• 2- (2- ^ :^ P ^ -5- t K P =3r ^ X >r ? ^ / — /l^ -1- 
>'P)-4-(2, 3-cis->^p« ^/I'^/W/^ y J )-6-^/VJJ^ y / -I. 3, 5- h y T i^i^ 

• 2- (2- :7 /W- ;r P ^ ^ /V' -6- t K P =^ ^ X ^ y — /l^ -1- ^ 
/V)-4-(2, 2-v?P« '^^/W^/l^Jt: y /)-6-^/V7}>y / -1, 3, 5- h y T 

• 2- (2- 7 o p< 5^ yi^ -5- t K n ^ ^ >' X ^ ^ y y — -l- >r 

/w)-4-(2, 2-^^^ ^ /i^ -y- y y -:^;x-3->t' /i')-6-^/W7f; y /-i,3, 5- h y 



■.•••5 •> 



•2-(2-i^7/V:^P 7« ^/W-4-t KP^^i^^i^XV ^ i?' >/ — /l^-l-^ /W-) -4, 6- 
v^^/VTjx y y -1, 3, 5- h y T v?i^ 

• 2- (2- 7 ;r p y 5^ yv- -4- t K p ^ X ^ y — /l^ -1- >r 

/V')-4-(2,2-v^p< ^/k^/vji^ y y )-6-^/W7^ y /-i, 3, 5- h y r v'i^ 

•2-(2, 4-^^T 5; y '<;>'X^ 5: ^y— yu-i-'</v)-4-(2. 2-i^y -^^/i^^/us^ y 
y )-6-^>'Wj}^ y / -1, 3, 5- h y T 
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• 2-(2-T ^ /-4-t Kci df-^/^^'X^r ^ ^i/ — /L'-l-^/W)-4-(2,2-v?p< ^ 

/i^^/Vz-t; y y )-6-^yi^*; V / -1,3.5- h V Ti^>' 

icmti^T^f-zuxit 2,4. 6- h y ^ D P t°y ^ ':^i^ab-§-#i iD^m^mn 
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CI 



H R^^^N 




1 • H R,-^ ^N' 

N'*^ (V) JL 

(11) Cl^'^X'^Cl 

(in) 



R3 

^ (VI) 




N- 



(1) R2H 

(VXD 



.X 




(I) 



(2) ilTEXJiUiiftil p N X R, 



R4 



(^tf^. R,. Rj^ R3, R4, Rg, XfiHUlB^^iClKl C-Cfc 9 s R'fiTK 

D^f^i^ III (^isiitxmci) 



CI 

(n) 



d-^^x-^ci • • "Sjs&sa: (i) 
(III) 



^^b7K^Mte^J<^#ifiETX'. J^'(bi>'rp<yi'Xf* 2.4,6- h y ^ 13 
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10 



;l<^Si^^^^-*^^v^-c«. -fb-a-^ iii ^/wjcMu-r o.5~i.2 ^jv(r>\Y,^m 

NpFfl^ Htii^tat: 5~50 ^W-R/^? $-^'5o 

2)tt>^^*: IV <^M3tXm(ii) 



Ri. R3. R'. X^MIE^ai-mC) 

VI 0. 5~3 ^;K^fi<b;!K^ltte^J<^#^ETT'-5*C~0'COM«-C 0.5-3 
i^F^. MJ::^M-C 5~50 ^MSf£:^-frS<, 

3) 'fb-^^feJ (I) OSJiitXa (iii) 




CI 



(in) 



CI 
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(1) R2H 
(VII) 




> ^3 



• ♦ ♦RfSsS; (iii) 



(2) m7c:si.i-imk^ 



Ri. R2. R3. R4> R'^ xnmii&Mm\^mc) 
mm^p .^^s.m^iti:.u iii) -vn hinted mw iv icmit7i<.mmum(ow^ 

(DMSO), =3f^>u:^. n naii? V^;«iS^{f ??n-5o 

r (?5SJ^;{vi*5V>Tf4. 4^F^<*: ivi^ywtcMU-c i~5 ^/vcoRzH('fk;'a- 
<^ vii)^^a~i40t:-e 0. i~i6 ^rfl^/^?^-y:S„ it^bTK^Mie^J 

(7)#^T-r*Sf£:$-y:'5^'a-{i. I'Ffl^*: IV 1 ^/Kc^ l~5 ^/^O^'ffc 

fc^'U, -fb'a''^(I)<^ii3tl-^fcoT<b'&2^ VI ^r^b-^tfel VII — 
'a-H>$i3tXS(ii).(iii)^-©P§'Ctf V^'^b'a'^(I)*#'5^ 6„ 

^O^-g-}*. jb-a-'fef IIIl*/l^t-^L.-C 2-10 ^/KD^b-^^J VI VII ^ 
fflV>-C-10'C.~5*C-C 0. 1-5 ^KS^S^-ti:. ^ b{C^ta-120'C-C' 3-50 B# 

iiatxmd). (ii). (iii) {C*3V>-Cffl P>nS<b'g''^ V, VI Xtt 

VII ^os^^;^4*5^v^#'g•^i. ;!Km^b-^- h y ^7i^x♦^!Q.ab;rc^^c^xs<^^ 
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(DffilgJ^II iit^^ II. IllXfilV) 1 ^/HcMbT 1.0~1.2 •=e/V'07K 
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31 ^ # 14 S f& ^ ffi V ^ fc o 

(W099/05138) |Egt(^ft^^J] 

ib-^i^B : 2-(2-^ ^/W'<:/X^ 5: i5^y«-/v-i-^/v)-4.6-i^^yi'Sf; 

/-1,3, 5-h y T-^^i^ [fflgg<i5fP^^ (W099/05138) iB«4<^ 
v^V [S^^M<2r# (W093/17009) ia«fe(^fi^M] 

« 

-(k-^^JD : 7 ^ (HMM) 

liti^ 1 

MEM ^mz. 10% v-fl^f^Jk^. 25mM HEPES ^3 J; tJ^ 0. Img/ml ;^ :^■^-f 

>'^AP;t^^ii?iK4'T' 37^, 5 %m.fk:ii^(D0k^yQm\\mn\.fz. mcf-? 
t h?L^*ffliia^^i^f--ffiv>^co ^f^timwi-fos MCF-7^^^ h y T^v'^' 

/EDTA j; 9 m#^Jlfflll&<t MEM itJfe (10%U'VB&ffl&Lffi, 25mM 

HEPES. 0. Img/ml :^ -T ^ W^lB) X'. 1 ml S ^Si 9 4xl0*{@O¥.*iBJia?^ 
jgjK^WtlibfCo ^mt'^^^t DMSO RPMI1640 iftttl (10% 

l> i^lfe-ffifiLft. 25mMHEPES. 0. Img/ml ;^/ "i^-^ ^ ^'^ifiD) {ilT^JgRU, ^ 
^Sr 2. OxlO-*~2. OxlQ-^M {;iia®ibfCo 

96 "K-^^ ^ xizfi^— VKl^ 31/1-^ 9 :iOjHBI)a!SliS?0e 0. 1ml SrAtt. 24 

I^Wi&tl bXjjifflfla^r-^-Y C3 •^W'- h (C^^^-fr/cm. 0. 1ml ^ 

MU. 5%j^@S;«f:^'f . 37*0-^? 72 ^Wlg^bfco 

<7)^)isf«ia[-coii?iipiwat**^ 5o%itmi5§.$ift^(Gi5oMM)4r»ttj 
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s 1 




14 




• 


GI5o(mM) 






it^m 1 


0. 11 


it'n^ 23 


A 10 

u. ly 




0.21 


^t'a-m 25 


0. ly 




0. 38 


{k-a 26 


<. U. U4 




0. 18 


-fb-a 27 


0. lb 




0. 22 


it'uW 29 


0. 




0. 29 


it-m^ 30 




it^m 8 


0. 32 


31 


0. ^4 




0. 20 


it^W 32 


0. lo 


•{k-^#9 10 


0. 13 


^ti-a ^ 33 


A f\Q 

U. Uo 


it-^H^ 11 


0. 20 


IG^^ 34 




^b-a-^j 12 


0. 39 


i^L'^m 35 


A t A 


it^m 14 


0. 16 


/ 1 ^ yv ri ff 1 n 

^tl'a ^ 36 


A OA 

u. i^y 


^t-g-lfe 15 


0. 13 


^t'^m 37 


A AO 

0. uy 


-fb^tfe 16 


0. 35 


it-a^ 38 


A AO 


{b-a-i^ 17 


0. 12 


it^^ 39 


A AC 


{b-a-*^ 18 


0. 18 


-fk-a-ife 40 


0. 21 


^k-a-jfe 19 


0. 09 




2.2 


^k-a^jfe 20 


0. 22 




3.7 




0. 34 




20 


it^m 22 • . 


0.23 




>100 



±iBi*®^.j^*ji-e>. :^^mff>i\:.'^mit\i v%^mm^Mvx. ^^<^tb 

VNfc in vitro KH^tJl^SVN-C'b^^-efcofcifcife. ^ftt h 



^ ^-t?:/ BALA/c ^ - K-7l>;^S^fflV^-C}iiftbfc t h^^^ WiDr 
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m^iO^-h T/C(%) ^ItmUfCo «»^0O T/C(%);65 50%aT-C*^O 
Mann-Whitney (?3 U <^3£X'>1r<l'J 1 % ^^^^'^'^^^^^ ^ ^""^ 

^2 



^b-^^ 14 . 


+ 


-(b-^*^ 19 


+ 


ik-a-'^ 22 




it^m 31 


+ 


^b'&'i^ 32 


+ 


^k:-^*^ 33 
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(Dmm<Dmmi^M^^i^^^^^^^^^^- ^^^i. mum. mmm. m 
mitm. fub^i^ B*0^J> ^^^b^j^Tj^^«c^i^ m^Mm. .e^> -ca. 

BMtVX 100-1, OOOmg =£: 2 - 3 (aJt^^^^ltT ift-^i" S i::A^X^^^o 



^Jd^J 1) 

2- (2- 7 /V P ^/W-<^^X-r ^ ^J^y-ZV-l— f /V)-4-(cis-2.3-i^P« 

(l)DMF25ml 2-v^7/W;^-a ^/V-^vX^ ^ ^l/^JV 0.84g(5mmol) =S: 

60%7^mit-r h V o.24g(6mmol)^Sr:J)P:^^^a-C' 30 5>raS:/^r>$-a: 

rwSi^S^K«^. DMF25mU^ 2. 4, 6- b y n D y ^ V 0. 92g (5mmol) 

^^/V-<i^X>r ^>J^>^-/U-W/l') fy ^v?^0.98g(l|X^62%)^#fCo 
(2)DMF10ml 4. 6-^^ ^ u "2- 7 n p< ^/l^^ ^-X^ ^ ^ 
-1-^ /W) y ^ V? :/ 0. 32g(l. Ommol) . cis-2. 3- /l- ^ /V ^> V ^^^^ 
0. 16g(1.0mmol)STJ'fS7Km®?;«^y A 0. 3g(2. 2n.mol) 5:»P ;t . MUX 16 B# 

^it^yy)ij^;V^yJ>s^u'rY^yy^-\^xm%\^ ^-^ n p-2-(2-v^ 



WO 02/088112 PCT/JP02/04227 



17 

•7/\^:^n^ ^/w^^-X^ ^^y-;\^-l-'< /W-e-Ccis-Z, 3-v^7« ^/w^/v^ 
]} /)\^V ^ v^^' 0. 33g(l|X^ 84%) ^Sr^fCo 

/V)-6-(cis-2,3-v?^ ^/V^^l'^ y /) y ^v^^- 0. 33g(0.8mmol)iS:^/l' 
^.VyO. 70g(8. Ommol) (C^ftf U 70^1? 1 b i^^o ^Jt>?l^«^ J: 9 Wi 

MIS'fb'&'^^Mfe^^^ b-C 0.326g(ll5l¥90%) #fco 
gll^ : 167-169'C 

NMRCCDClg) 6 : 1.37(3H. d. J=7Hz) , 1.38(3H. d. J=7Hz). 3.3-4.2(14H, m) , 
5.47(1H, s), 7.3-7.5(2H, m) , 7.51(1H. t. J=53Hz), 7.8-8.0(lH. m) , 
8. 2-8. 3(1H, m) 
MS m/z : 444 (M*) 

t°y ^ V?:/ {it^i^2) 

: 201-202*C 

NMRCCDCl,) 6 :3.63(8H, t. J=5Hz). 3.83(8H, t, J=5Hz) , 5. 51 (IH, s). 
7. 3-7.4 (2H, m). 7. 51 (IH. t, J=53Hz) , 7.8-7.9(lH, m) . 8.2-8.3(lH, m) 
MS ra/z : 416 (M*) 

• 2-{2-i^y ^^^^ ^ )v y{ ^ y>/-/v-i— r /v)-4-^/v/-j-> y /-6- 

: 173-175^ 

NMR(CDCl3) 6 :2. 71(4H. t, J=5Hz), 3.63(4H, t, J=5Hz), 3. 83 (4H, t. 
J=5Hz). 4.03(4H, t. J=5Hz) , 5.49(1H, s), 7. 3-7.4 (2H, m), 7. 50(1H, t. 
J=53Hz), 7.8-7. 9 (IH,. m) , 8. 3-8. 4(1H, m) 
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MS m/z : 432 (r) 

'2-{2-i^y /^:tX3 ^ ^/V^>^X^ ^ /l')-4-(trans-2, 3--^^p< 

lill;^ : 172-174^ 

* 

NMRCCDCla) S : 1.22(3H, d. J=7Hz), 1.23(3H, d, J=7Hz) , 3.2-4. l(14H, m) , 
5. 47(1H. s), 7.3-7. 5 (2H, m) , 7. 51 (IH, t, J=53Hz) , 7.8-8. 0(1H, m), 
8. 2-8. 3(1H, m) 
MS m/z : 444 (M") 

•2-(2-i^7/W:^n ;^ ^yV^VX^ 5; ^ y — /V-l-^T /l^)-4-(2, 2-v?p< 

/w*: V J )-6-^/v*; y / b° y ^ ({b-a-#> 5 ) 

Sfe^ : 149-152'C 

NMR(CDCl3) 6 : 1.30(6H, s), 3. 50(2H, s) , 3.5-3.9(12H, m) , 5.48(1H, s) , 
7. 3-7. 5(2H, m). 7. 50(1H, t. J=53Hz), 7. 8-8. 0(1H, m) . 8. 2-8. 3(1H, ra) 
MS m/z : 444 (M*) 

y y )-6-*/w*; y / y ^ v (-fb^ife 6 ) 

iSt^ : 126-131*C 

NMR(CDCl3) 6 : 1.29(3H, d, J=6Hz), 2.7-2. 9(1H, m), 3.0-3.2(lH, m) , 
3. 6-4. 2(13H, m). 5. 51(1H, s), 7.3-7. 5 (2H, m) , 7. 51 (IH, t, J=53Hz), 
7. 8-8. 0(1H, m), 8. 2-8. 3(1H, m) 
MS m/z : 430 (M*) 

• 2- {2- V' y nsr XI y ^/v^^'X-Y ^ — /I'-i-'i' /w)-4-^/v jj^ y / 
-6-[2, 2, 5 (R) - h y > ^/u^/p* y y ] f y ^ i^:^ (^b-s-'^ 7 ) 

Hi^ : 113-116*C 

NMRCCDCla) 6 :1.2-1.4(9H, m) , 3. 0-3. 1 (IH, d, J=13Hz), 3. 5-4. 1(1 IH, m) , 
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4. 2-4. 4(1H, m), 5. 46(1H, s) , 7. 3-7. 5 (IH, s) , 7. 51(1H, t. J=53Hz), 
7.8-8. 0(1H, m), 8. 2-8. 3(1H, m) 
MS m/z : 458 (M*) 

• 2- (2- 7 /I' D :^ ^ fV^)y X>{ % — yu-l-^T /^)-4-*vV'4^ y / 

-6-[2, 2. 5(s)- h y T^^/v^/i^^y /ify ^Kc^m^) . 

gll^ : 113-116X: 

NMRCCDCla) 6 :1.2-1.4(9H, m) , 3. 0-3. 1 (IH, d, J=13Hz), 3.5-4. KllH, m) , 
4. 2-4.4 (IH, m), 5. 46(1H, s) , 7. 3-7. 5(1H, s) , 7. 51(1H, t, J=53Hz), 
7. 8-8. 0(1H, m), 8. 2-8. 3(1H, m) 
MS m/z : 458 (M*) 

• 4-(cis-2, 3-i^^ "f-iV^jVUr^ ]} / ) -2- (2-7 /V;^ o ^ 5^/v-<:xX-f 5: y:/ 

-/v-i-Y /v)-6-^/vaI> y / tf y ^ i^:/ iit^i^ 9 ) 

Sllj^ : 163-165'C 

NMRCCDClj) 6 : 1.36(3H, d, J=5Hz), 1.39(3H, d, J=5Hz), 3.3-3. 5 (IH, in), 
3. 6-4. 2(13H. m), 5. 46(1H, s), 5. 97 (2H, d, J=47Hz), 7. 3-7. 4(2H, m) , 
7. 8-7. 9(1H, m), 8. 2-8. 3(IH, m) 
MS m/z : 426 (M") 

mmm 2 ) 

2-(2-T ^ / ^i^X-f 5; y y — /V-1— f >'V)-4-(cis-2, 3-^^7< ^/V^/W^f: 

y / )-6-^/w;}-N y / f y ^ i^^' 

mfefinjl) (DO 2-';;?7>'W;^P ^ ^/V-<^X-r ^ 2-T^y 

m^^f^^t LT 27mg(i|X^90%)#fCo 
gt;^ : 129-133'C 

NMR(CDCl3) 6 : 1.20(3H. d, J=7Hz), 1.23(3H, d, J=7Hz) , 3. 2-4. 2(14H, ni) , 
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5.43(1H, s), 6.62(2H, brs). 7.0-7. 4 (3H, m) . 8. 1-8. 2(1H. m) 
MS ra/z : 409 (M*) 

•2-(2-T^ /^VX-Y 5: — /k-l->r /V/)-4-(trans-2, 3-yp< f^/W^>'t^^ 
Mj^ : 118-123'C 

NMRCCDCla) 6 : 1. 36(3H. d, J=7Hz) . 1.39(3H. d, J=7Hz). 3. 3-4.2(14H. m) . 
5.42(1H, s), 6. 63(2H. brs), 7.0-7. 4 (3H, m) . 8. 1-8. 2(1H. m) 
MS ra/z : 409 (M*) 

mmm 3 > 

4-(cis-2, 3-i^pt ^"/V^v'WJt; y /)-2-(2-fc K n =^ v'P* ^^^^ 

/w)-6-^/w*: y y f y ^ i^Xit^^ 10) 

llJfe^?'!! 1) (1)<^ 2-v?7/^:r a ^ '^/V'<i^X^ 5 ^y — /W*- 2-tert-^^ 

/V p{ y /V ^ =35^ p< ^ >'V' >^ X ^ ^ y y' — yi^ X. S ^ ^ fife -Baj 

1 ) t mm^, L-C.2-(2-tert-y^>'i^v'^ f^yVv^ V '^jv^^yX^ 

^ ^y_^v_i_^;v)-4-(cis-2, 3-v=^ f^/i^^/i'^ y y)-6-^/V'7^y / t" y 

5 1. 62g(llX^80%) ^#fc„# bttfc^b-g"4fe» 1. 62g(3. Ommol) THFlOml 
{^^^f^U^ -r h 7 l/^/^Ti^^^ IJ'^^ D y K 1. 18g (4. 5mmol) ^^JP:^^ 

m-c 30 ^r^!gi«^u/c:„sf&?K^7K'^'ic^#*^jfei?ij i ) (2) t nm^^n^ u 

X 0. 86g(JtX^ 67%)#yto 
ill/^ : 125-128t: 

NMRCCDClg) 6 : 1.37(3H, t, J=7Hz) . 1.39(3H, d, J=7Hz) . 3.3-4.2(14H, 
m). 5. 13(2H. s), 5. 46(1H, s), 7, 2-7.4 (2H, m) , 7.7-7. 8 (IH, m) , 
8. 2-8. 3(1H, m) 
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MS m/z : 424 (M*) 

. 4-(cis-2,3-v=^ ^/W^/V'Ti^ y /)-2-(2-fc K a ^-^^ ^/V^i^X^ 5^ 
St^ : 141-143*0 

NMRCCDClg) 6 :1.36(3H, t. J=7Hz) . 1. 39(3H, d, J=7Hz) . 1.70(6H. m), 
3.3-3. 5 (IH, m), 3,6-4. 2 (9H, m) , 4.76(1H, s) , 5. 13(2H, s). 5.46(1H, s), 
7. 2-7. 4(2H, m), 7.7-7.8(lH, m), 8. 2-8.4 (IH, m) 
MS m/z : 422 (M') 

• 4-(cis-2.3-^^^ ^/^^/^^^ y /)-2-(2-t: K u df- ^/l/^ vX^t' 
12) 

m.^ : 104-108'C 

NMRCCDCla) 6 : 1.37(3H, t, J=7Hz), 1.39(3H, d, J=7Hz), 2. 0-2. 2 (4H. m) . 
3.3-4.4(10H, m), 4.9-5. 2 (2H. m), 5. 30(1H, d, J=2Hz) , 5.4-5.5(lH. m) . 
7.3-7.4(2H. m). 7.7-7.8(lH, m), 8. 2-8.3 (IH, m) 
MS m/z : 438 (M*) 

mmm 4 ) 

2-(2-v'7/V^>=' ^f^/l^^^X^ ^ — /U-l-^r /V)-4-(cis-2, 3-i^p« 
^yu^/v-*: y y )-6-^/V3i^ y y-1,3, 5- h y 13) 
(l)DMF250ml \Z 2, ^- ^ ^ n -6- ^ ?V Hr^ ]} / -1, 3, b- V )) T 'J 
11.8g(50mmol)> 2-v^>'/V':^ o 7^ ^>'l'^^X-f 5 ^ y — /V 8.41g(50ramol) 

Rtj'^TKi^^;^ y A 55. 3g(400mmoi) ^*nx.> ^ja'C 16 Ufeo 

n d -2- (2- 7 ;^ n ^ f^/V^C^X-r 5 t/y — yw-l— < /W)-6-^/V^ y / 
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-1, 3, 5- h y T 'Jiy 15. TgdRS^ 86%) ^#fcio 

(2)DMF10ml IC^bi^fc 4-^ n pr -2- (2-v? 7 /V;*" n ^ ^/V^:- 5 y 

/V ) -6- ^ 71- y / -1.3.5- h y r 0.36g(0.98mmol) . 

cis-2.3-i^P<^^V'*^^^y 0.16g(1.0mmol)S:tJ^lR7K^^:* U 'J' 

i.0.3g(2.2mmol)S:*Px.. ^M-C 16 ^^^1^ Ufc„ ^tK * t'S^ 

E--^ : 207-2 lO'C 

NMRCCDCl,) 6 : 1.34(3H. d, J=7Hz). 1.41(3H. d, J=7Hz) . 3.3-3.5(lH. m). 
3. 7-4. 0(1 IH, m). 4.4-4.6(2H, m), 7.3-7.5(2H. m) . 7. 57 (IH. t. J=53Hz), 
7. 8-8.0 (IH, m), 8.2-8. 3 (IH. m) 
MS m/z : 445 (M*) 

.2-(2-v?7/W:^P ^^/V^i^X-Y 5 y>^-7V'-l— f ^l^)-4-(trans-2.3-i?^ 
f-/V^/W^ y y)-6-^/W:^^y / -1.3,5-h y Tv?^' iit^^ 14) 
ife;^ : 135-1.38^ 

NMR(CDCl3) : 1.23(3H. d. J=6Hz) . 1.24(3H. d. J=6Hz). 3.1-3.4(1H. m). 
3. 5-4. 1(1 IH. m). 4.3-4.7(2H. m). 7.3-8.0(4H, m) , 8.3-8.4(lH. m) 
MS m/z : 445 (M*) 

. 2- (2- 7 /V n ^ ^ /V-< ^ X ^ ^ y - W /^) -4- (2, 2- 7« ^ /V ^ 

/^;i-^y y)-6-^7v^y /-1.3,5-^yTi;^:/ at^mis) 

: 176-178^ 

NMR(CDCl3) 6 :1.29(6H. s) . 3.6-3.9(14H, ra). 7.3-8.0(4H. m). 8.3-8.4(lH. 
m) 
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MS ra/z : 445 (M*) 

• 2- (2- V? 7 ^ «3 ^ f^yv-<i/X-r ^ i?'>^— /v-l-'f >'V)-4-=e>'^5t; y / -6- 

jife;^ : 215-217^: 

NMRCCDCla) 6 :2.71(4H, t, J=5Hz) . 3.80(4H, t. J=5Hz) , . 3. 87 (4H. t, 
J=5Hz), 4.18(4H, t, J=5Hz). 7.3-7.5(2H. m) . 7.55(1H, t. J=53Hz>, 
7.8-7.9(lH, m), 8. 3-8.4(lH, m) 
MS m/z : 433 (MO 

. 2- (2- 7 /V n p« ^/W-<VX-1' ^ y >^-/W-l-'l'/W)-4-(2-^ ^"yV'^/V:^ 

V y )_6-*/W7)-> y y -1. 3. 5- h y T i^i^ 17) 

: 188-191^ 

NMRCCDClj) 6 : 1.28(3H, d. J=6Hz). 2.7-2.9(lH, m) , 3.0-3.3(lH. m) , 
3. 5-4. 1(1 IH, m). 4.5-4.6(2H. m). 7.3-7.5(2H. m), 7.56(1H. t. J=53Hz). 
7. 8-8.0 (IH. m), 8. 2-8. 4(1H, m) 
MS m/z : 431 (MO 

•2-(2-t?7>'^;ri3 ;pt^;v^>'X>f ^ ^ ^ -/V-1— C /l-) "4- (trans-2, 5- ^ 
^/V^;V7^y y)-6-^/W y y -1.3.5- h yTv^>^ (^b-g-^I 18) 

gji^ : lee-iegr 

NMR(CDCl3) 6 : 1.31(3H. d, J=7Hz). 1.39(3H. d, J=7Hz), 3.4-4.3(13H. m) . 
4.6-4.8(lH, m), 7.3-7.5(2H, m) . 7.58(1H. t. J=7Hz) . 7.8-8.0(lH, m) . 
8. 2-8. 3(1H, m) 
MS m/z : 445 (M*) 

. 2-(2-i^7/^JrtJ p< f^/V^>'X-r ^ y>^-/W-l-l'/l-)-4.6-i^^/V*: V / 

-1,3,5-h y T'::^^^ ({b-a-i^ 19) 

: 21 1-214^0 
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NMR(CDCl3)6 :3.79(8H. t. J=4Hz). 3.88(8H. t. J=4Hz) . 7.3-7.4(2H, m). 
7.56(1H, t. J=53Hz). 7.88(1H, d, J=7Hz) . 8.32(1H. d. J=7Hz) 
MS m/z : 417 (M*) 

-6-[2. 2. 5(R) - b y ^ ^/^^^^^^ y / 3-1. 3. 5- h y r (^k;^^ 20) 

NMR(CDCl3) 6 :1.2-1.4(9H, m) , 3.0-3.2(lH. m). 3.5-4.l(10H, m) . 4.29(1H. 
d, J=13Hz). 4.6-4.8(lH, m) . 7.3-7.8(3H, m), 7.8-8.0(lH, m), 8.2-8.4(lH, 

m) 

MS m/z : 459 (r) 

2- (2- 7 p ^ ^/v^:/X^ 5: — /u)-4-^/wj^ y / 

-6-(x h9 t Kc-1.4-^Tv?:/-l-Ji-^y-4-'l'/V)-l,3,5-h y Ti^vUk 
21) 

2-(2->^7vW:^n p< '^-/U'-O'X-r ^ ^ ^Z-zW-l-^ /W)-4-^/W>i^ y / -6- 
^/V^ y y -1. 3, 5- b y r V O. eigd. 4inmol) ^ iJ' a P P< iS' >^ 20ml 
JC^j5?L. m-^ P 0.35g(2.0mmol)^Sr^Dx.. ^ta-C 16 ^WSI 

UT 0. 27g(JtX^ 42%)#fco 
jSIl;^ : 225-226't 

NMRCCDCU 6 : 2.7-2.9(2H, m). 2.9-3.0(2H, m). 3.7-4.0(8H. m), 
4.1-4.3(2H, m), 4.6-4.8(2H. m) . 7.4-7.5(2H, m) , 7.52(1H, t. J=53Hz). 
7.8-7.9(lH, m), 8. 3-8. 4(1H. m) 
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MS m/z : 449 (r) 

mMm 6 ) 

2-{2-T±f-y^T ^ y ^^^x^r ^ i^y— yu-i-^ /w)-4, e-v^^/v-^N y / 

-1.3, 5-h y.rv^^ab-a-^fej 22) 

(1) DMF300ml 2-T ? ^ ^iXX^ 5: ^5^:/ — /V 9. 32g (TOmmol) U.60% 
TK^'fb-:^ h y 2. 80g(70mmol)SrJ!JD;l^taT? 30 :9- ^ S JC& ^ ^tr o :i<Z>^ 
m^t: . DMF200ml iC 2- ^ o o -4, 6- ^ Jl^ V. / -I, 3, 5- h V T :x 

14. 3g(50mmoi) ^^^ufc^^icjuq^, mm.-^ 2 mmmm^tco Rmm^yi<i 

fp\c^^'±ctc^m^^7i<-. ^ ^y-z^-egfei^UT. 2-(2-r ^ /-<:xx^ 

^ ^/W-l-^ /V)-4,6-v'^yV'd^ y y -1,3,5- h y Tv^^ 17.7g(llX^ 
93%) ^Sr#fce 

(2) ^5' nc^i^/Vi^ 5ml (il 2-(2-T5 /^VX-T ^ — /W-l—r /l')-4, 6-v? 
^/V5j: y y-1,3, 5- h y r i^^^- O. 38g(1.0ramol)S.t>5g^®e 0. 24g(4. Ommol)^ 
iJBx.. ^ DCC0.83g(4.0mmol) ilr:^)Dx^ta-C' 4 Np^^^b^to RJt^m^ 

a-r l>jJ^7 7^-(::rJ|tMb. Mia^b-a-^^^SIfeJ^fBi l^X 0.31g(ilX^ 

73%)#fCo 

: 243-245*C 

NMRCCDClj) 6 :2.65(3H, s), 3.8-4. 0(16H, m), 7.2-7.4(2H, m), 7. 6-7. 7 (IH, 
m), 8.2-8. 3 (IH, m), 12. 15(1H, s) 
MS m/z : 424 (M*) 

•2-(2-Tirf^/UT ^ y 'O'X^r $ /V')-4-(trans-2, 3-v?p< ^ 

y /)-6-^yw;^ y y t°y 5 i/:/ (^b-^^ 23) 
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j|t^ : 150-153t: 

NMRCCDClg) 6 : 1.22(3H, d. J=7Hz), 1.25(3H, d, J=7Hz). 2. 67(3H,ni), 
3. 2-3.4 (IH, m), 3. 6-4. 3(13H, m) , 5.43(1H, s) . 7. 1-7. 3(2H, m) , 
7.6-7.7 (lH, . m). 8. 2-8. 3(1H, m) , 12. 12(1H, s) 
MS m/z : 451 iW) 

-1, 3.5-hv r ^ ^t-^m 24) 

gt;^ : 221-223t: 

NMRCCDClj) 6 : 3.7-4. 0(16H, m) , 7. 2-7. 4(2H, m) , 7. 5-7. 6(1H, m), 
8. 2-8. 3(1H. m), 9.46(1H, d. J=10Hz). 10. 75(1H, d. J=10Hz) 
MS m/z : 410 (M*) 

. 2-(2-:/n \f:i'^/^T % / ^:/X^ 5 ^J^y — /V-1-^ /W)-4-(trans-2, 3- 
i^:^=^jv^;v^^ ]} /)-6-^jl^^ V / -I. 3, 5- hVTi^ly {it^<^ 25) 

mM. : lee-ies'C 

NMRCCDCla) 6 :1.26(3H, t, J=7Hz) , 1.35(3H, d, J=6Hz), 1.42(3H, d, 
J=6Hz), 3. 06(2H, q, J=7Hz), 3. 3-3.5 (IH, ra) , 3. 7-4. 0(11H, m) , 
4. 3-4. 5(2H, m), 7. 2-7. 3(2H, m) , 7. 6-7. 7 (IH, m), 8. 2-8. 3(1H, m) . 
12. 20(1H, s) 
MS m/z : 466 (M*) 

• 2-(trans-2, 3-i^P« ^/l^^/VJt; i) / )-4-(2-2J^/l^ 5 /^T ^ y ^:/X^ 5 ^ 
)/— /V-l->f/V) -6-^/1^ jM) y-l,3,5-h y Ti^:/ (^b-g-^ 26) 
mM. : 189-191^: 

NMRCCDClg) 6 : 1.35(3H. d, J=6. 6Hz) , 1.42(3H, d, J=6. 6Hz) . 3.4-3. 5 (IH. 
ra), 3. 7-4. 0(1 IH, m) , 4. 3-4. 5(2H, m) , 7.2-7.3(2H, m) , 7. 6-7.7 (IH, m) , 
8. 2-8. 3(1H, m), 9. 46(1H, d, J=10Hz), 11.78(1H, d. J=10Hz) 
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MS ra/z : 438 (M*) 

. 4-(trans-2.3-i^p'5"/W^/i'^y y )-2-(2-^yV 5 /VT ^ / 

./_^^_^_^y^)-6-^/^7^^ y / t° y 5 t^:^ Uk-a-*^ 27) 
Sii,^ : US-ne'e 

NMR(CDCl3)a : 1.39(3H. d, J=7Hz) , 1.4l(3H. d. J=7Hz) , 3.3-3.5(lH, m) . 
3.6-3.7(4H, m), 3. 8-4. 2(9H, m) , 5.44(1H, s), 7. 2-7.4 (2H, m) . 7.59(1H, 
d, J=9Hz), 8.26(1H. d, J=9Hz), 9.48(lH. d. J=10Hz) , 11.77(1H, d, 
J=10Hz) 

MS m/z : 437 (M") 

• 2-(cis-2, 6-i^p« ^/W^/WJh y y )-4-(2-*5/^^>'l'T ^y-^>'X^ ^.^V^ 

_^i,_i_^;v)-6-^/^7j-x y /-1,3,5-h y r v^i^Cib-^il^ 28) 

ill,-^ : 242-244*0 

NMRCCDClj) 6 : 1.2-1. 4 (6H, m), 2.6-2.9(2H, m) , 3.6-4.0(10H, m) , 
4.3-4.6(2H. m), 7.2-7.4(2H. m). 7.58(1H, d, J=7Hz) , 8. 30(1H, d, J=7Hz). 
9.46(1H, d, J=10Hz), 11.81(1H, d, J=10Hz) 
MS m/z : 438 (M*) 

mmm 7 ) 

;^7}^ y y -1,3.5- h y Tv^^ak-^^ 29) 

DMF2ml tC^Jte^Je) (DT-^fifcUfc 2-(2-T ^ / -^^/X^ 5; ^ V^-zW-l- 
^f /W)-4, 6-^;'^/W*: y / -1, 3, 5- h y T v?^' 0. 19g(0. 50mmol)S.U^ 60%7K 
h y 24mg(0. eOmmol) tr*D;tx Sm-C 1 H^rplS^S ^ "^t ^-<. -<^S 
iSiii'a'fet^H ^ ^ ajg^y ^/VO. 040inl(0. 55mmol)^fiDx.^ta."C 16il#MK 
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^nt UT lOOmgdlX^ 46%) #fc 
Mj^ : 206-209'C 



NMR(CDC1,)6 : 3.8-3.9(19H. m), 7.2-7.4(2H. m) . 7. 71 (IH, d, J=8Hz) . 
8.26(1H, d, J=9Hz). 12. 19(1H, brs) 
MS m/z : 440 (MO 

mMm 8 ) 

2-(6-r ^ /-2->:^7/UJrnp<^/U-<>'XW' ^iJ^y-yV-l-^ /W-4-(2,2- 

(l)T-fe: h 700ml \^ 2.4-v?i5' n U 7-1,3.5- h V T 

49.4g(210mmol), 2- :7 /V:^ a 7 b ^'^f ^ ^ ^ - 

44.8g(210mmol):S.t;^^Sfe:=57 ^ l> J. 34. 5g ^M^. ^MT? 16^Fflm#Ufc„ 

y y -1. 3, 5- b y r v> V 4-^ n a -2- (2-^;^ 7 yw;^ n ^ h D 

:/X^ ^ -5ry-/i,-i-^/W)-6-^/V>^ y /-1.3.5- h y T v^^O^i-g-i^ 

61.4g(i|X^ 71%)^#^-o 

(2)#btvfcm^#» 0.72g h 2.2-^^P« ^/l-^/'-'J^ !^ 0-32g 
(2. lmmol)S:tJ^>^m* y 0,6g DMFlOml l^iPX-.^taT? 16 ^Ffl^^^ b 

^^-x^ 5:yy-/w-W/i-)-4-(2.2-v^p<^/v^^^'J^y y)-6-^/v^y ^ 

-1,3,5- h y r i^i^:Rt>' 2-(2-:^7/v;i-ci^ ^^^-e-- h n-<:/X^ ^ ¥V 

-/w-i-'f /^)-4-(2,2-v?p« f^/i'^^i^^ y /)-6-^/v*5 y 7-1. 3,5-h y T 

=iy^y'(D%^^ 0. 76g 89%) 
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(3) jifla(2)-t-#btifcm-a-<^ o.76g somi icmm\..mmt U 

jit;^ ; 226-227'C 

NMR(CDCl3)6 : 1.28(6H, s) , 3.6-3.8(16H. m) , 6.7-6.8 (IH. m). 7.2-7.7 
(3H, m) 

MS m/z : 460 (MO 

. 2-(6- r 5 y -2- 7 /V n ^ ^ /V -< X 5 y 

;v)-4-(2.3-cis-v?y V y )-6-^/VJJ^ ^ / -1. 3. 5- h V Ti^:^ 

(.it-^^ 33) 
,^ : 220-222'C (5^^) 



NMR(CDCl3) 6 : 1.22(3H. d. J=9Hz) . 1.26(3H. d. J=9Hz), 3. 1-3.4(1H. m) . 
3.5-4.1 (UH. in). 4.3-4.5(lH. m), 4.5-4.7(lH, m) . 6.77(1H. dd. J=2Hz. 
9Hz). 7.49(1H. t. J=54Hz). 7.62(1H. d. J=9Hz). 7.64(1H. d, J=2Hz) 
MS m/z : 460 (MO 

.2-(4-r ^/v-o-x^ ^ y:/^/v-i-^j\^)-A,6-i^^ 

/v/i^y /-1,3,5-hy rv?^' 34) 

MM, : 2 14-21 6*0 (^»P) 

NMR(CDCl3) 6 : 3.7-3.9(16H. m), 4.48(2H, brs) . 6.63(1H. d. J=8Hz), 

7.21(1H, t, J=8Hz), 7. 55(1H, t. J=54Hz), 7.64(1H, d, J=8Hz) 
MS m/z : 432 (MO 

mm 9 ) 

2_(6-r 5: y -2-i^:7/v^u 7« f^/v^^'X^ ^ ^y— /w-i-^ /v)-4, 6-i^ 
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^/^;J^ y / t° y S^iPl^ iit^^ 35) 

I 

mm 1 ) (i)<^ 2-i^7/v;r p ^ f-/w-<i^X^ ^ ^^-^/-^v^ 2-i^7/i-;rn 

0. 92g(2. Ommol) Srffl V^■C^^g^^J 8 ) (3) i ^^tt^ bXSIE^li^^ ^1^^^^ 



i 0. 76g (itX^ 88%) #fCo 
Sll^ : 218-219^(5^^?) 



NMRCCDCl,) 6 : 3.6-3.9(18H. m), 5.49(1H. s). 6.76(1H, dd. J=2Hz, QHz) . 
7.43(1H, t. J=54Hz). 7.51(1H. d, J=2Hz) . 7.64(1H. d, J=9Hz) 
MS m/z : 43 KM*) 

. 2-(6- T 5 y -2- 7 ^ ci ^ ^ ^ - - /V -1- 

/W-4-(2,3-cis-v?^^yV*yV^^y^)-6-^^'^^>y ^^i^ ^'^^^ 
36) 

: ISS-lSSt: (^j«i) 

NMRCCDCl,) 6 : 1.21(3H, d. J=7Hz). 1.22(3H. d. J=7Hz), 3.1-3.4(1H, m). 
3.6-4. KUH, m), 5.45(1H. s), 6.78(1H. dd. J=2Hz. 9Hz), 7.44(1H. t. 
J=54Hz), 7.52(1H, d, J=2Hz), 7.65(1H, d, J=9Hz) 



MS m/z : 459 (M*) 

mmm i o ) 

/w)-4-(2,3-cis-':;^>^/i-^/^'^ y y )-6-^/v>i^ y /-i,3.5-h y Tv^>- 

('(k'^'^ 37) 
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120mg(0.22mmol)SrTHF2mUc^ji»U. h V^^^^T ^ 'J K 

IM THF 0.5ml ^Ua^MW^ 30 ^fmW i^tlo . RS=t>m^^^ ^^^^'^ 



gl.^ : 170-175*C ) 

NMRCCDCl,) 6 : 1.1-1.3(6H. m). 3.1-3.4(1H. m), 3.5-4.1(IlH. ra) . 
4.3-4.7(2H. m), 7. 04(1H. d. J=9Hz) . 7.29(1H. d. J=3Hz). 7.54(1H. dt. 
J=4Hz. 54Hz). 8. 18(1H, dd, J=3Hz. 9Hz) 
MS m/z : 461 (M*) 

yv)-4-(2. ^ f^/w^/vj^ y / )-6-^/w^ y y -1, 3, 5- b y T v^^- (-fb^ 

'fe 38) 

gil^ : 228-231'C (^M) 

NMRCCDCl,) 6 •.1.28(6H. s). 3.6-3.9(14H, m). 6.8-6.9(2H. m), 7.2-7.9(3H. 
m) 

MS m/z : 461 (MO 

. 2-(2- 7 /i^ ;r D ^ -5- t y u ^xy^iy t:^ — 

y^)-4-(2.2-v'^f^/^:^-^1^^/y :/-3-^ /u)-6-^/v^> y y -1. 3, 5- l> y 
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: 239-243'C 

NMRCCDCls) 5 :1.59(6H, s), 3.8-4.0(10H, m) , 5. 25 (2H, s) , 7.03(1H. d, 
J=9Hz), 7.29(1H. s), 7.56(1H. t, J=54Hz), 8.20(1H, d, J=9Hz) 
MS m/z : 447. (MO 

mmm 1 1 ) 

2- {2- y :t n p< ^ /u -5- t K o V ^ X % ^ — -1- ^ 

^Jfe-^J 1 ) (1)<^ 2-^^-7/V;d-D 7< ^/W'<:/X-l' ^ i5^>^ — >'W^S: 2-^J'y f^^^ 
n^f- /U-5-tert-:/^ /V ^/W y :^ df- ^ X ^ ^ — /V- tc ;t 

sa^fi^i£«^J 1 ) 2-(.2-Jyjv^u;^'f-;v-^-tQTt--f^;v 

y 5: >^:/^#fCo ^bnfcfk-^'fe O. 55g(l. Ommol)^ THFlOml 

|, ^-/-^^p;^ -^s^-^j^yu \) K IM THF 2ml ^^jn;t^?fi"^ 30 

^ i: U-C 0. 40g (IR^ 93%) #fc„ 
: 223-226*C 

NMR(CDCl3) 5 : 3. 5-4. 0(16H, m), 5.50(1H. s). 7.00(1H. dd, J=2Hz, 9Hz). 
7.29(1H. d, J=9Hz). 7.49(1H. t. J=53Hz) , 8.01(1H. d. J=9Hz) 
MS m/z : 432 (M*) 

%mm 1 2 ) 

2-(2-T ^ / ^>'X-1' ? y )/ — /U-l-f /V')-4-(cis-2, 3-v^y ^yW^/W*: 

y y ) -6-^/1^ 7^^ y y f y ^ so) 
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nmm 2 ) -c # 2- (2- r 5: y v x -r 5: y - /v -1- 

)-4-(cis-2. 3-'J ;^ ^ ]} / )-6- ^ }^ V / t^U K > 

1.23g(3.0inmol)^ 2N 3.0ml t^l^jll Ufc^.^^BETiS^i Cfc^^ ^ 

mmv. mmit^<i^^m^f^^t u-c i.20g(iix^9o%)#fco 

NMR (D20)6 : 1.07(3H. d. J=6Hz) , 1.22(3H, d, J=6Hz), 3. 0-4. 1 (14H, m) , 
5.51(1H. s), 7.0-7.3(3H, m) , 7. 7-7.9 (IH. m) 
MS ra/z : 410 [M+1]* 

•2-(2-T 5 y^^^'i 5; y>^-/W-l-^>'V)-4-(trans-2, 3-i?^ ^/l^^Jl^^ 

y y )_6_ce/u^ y / 1:° y ^ e;?;/*t^ite('fb'^i^ 31) 

gi^ : 141-145^ 

NMRCDjO) 6 :1.30(3H, d, J=7Hz) . 1.38(3H, d. J=7Hz) , 3.2-3.5(5H. ra) , 
3.6-4. 1(9H. m), 5.58(1H, s). 7.07(1H, t, J=8Hz) , 7. 19(1H. d. J=8Hz) . 
7.28(1H, t. J=8Hz), 7.74(1H, d. J=8Hz) 
MS m/z : 410[M+1]* 
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It ^ S 

1 . -Jiffi^ ( I ) 




• • • (I) 



R4 



po^,yC,-C6 T-'V^/V^ NHRe [Re COR (R{*7K^i^ 

-f-. C,-CeTyW=35./W> C,-CeT/V=i^i^)]. R^fi^^V^i^y^ (l~4 

J;V^). X h 7 t Kn-l,4-^T v^>'-l-;^-=^ y-4-^ R3^ R4 f*7K^0 

3. R, /65 v?7>'V;^Ci ;^ ^/V^ R 2 1 ~ 3 <@ P< ^/VCgJ^I $ tVT V^ T t> 

j;VN^yV7is y / . R,. R,d57K^m^X«p<5^>'V"efc^t»*:«ltB^®<t^ 
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6. R, *5t:' ^^^^^ ^'"^^ RjZiS 1 ~ 2<@<^p« f^-z^T-a^^tLXV^X t 
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